Cyclic adenosine 3',5'-monophosphate and germination of sporangiospores from the fungus Mucor.
Cyclic adenosine 3',5'-monophosphate (cAMP) metabolism was examined in germinating sporangiospores of Mucor genevensis and Mucor mucedo. Exogenous cAMP prevented normal hyphal development from sporangiospores. Internal pools of cAMP fluctuated profoundly during development. Spherical growth of the spores was characterized by large pools of cAMP whereas germ tube emergence and hyphal elongation were characterized by small pools of cAMP. These observations suggest a possible role for cAMP in sporangiospore germination. Adenylate cyclase activities fluctuated significantly during germination with maximum values attained during spherical growth. In contrast, cAMP phosphodiesterase activities remained constant throughout germination. Internal cAMP levels may therefore be regulated by adjustment of adenylate cyclase activities. The binding of cAMP by soluble cell proteins was measured. cAMP-binding activity changed greatly during germination. Dormant and spherically growing spores possessed the highest activities. Developing hyphae contained the lowest activities. Use of the photoaffinity label, 8-azido-[32P]cAMP, in conjunction with sodium dodecyl sulfate-polyacrylamide-gel electrophoresis allowed the identification of a small population of morphogenetic-stage-specific proteins which bind cAMP and may be of regulatory significance to development.